I. Introduction
For the last two decades we are witnessing a new wave of tochnological developments, connected mainly with progress in microelectronics and related evolutions in transporta tion, communication and data-processing abilities. This technological revolution changes the spatial organization of industrial societies. New patterns of communication and transportation lead to an emergence of advantages for some locations and exert detrimen tal effects on others.
The significance of "nonmaterial" location factors like access to information, cultural amenities, possibilities for self-fulfilment grows relative to the tradi tional location determinants.
Due to non-availability of relevant indicators empirical research on the consequences of these developments for spatial organization lags behind conceptual formulations (comp. Funck, Kowalski, 1989) . This paper will try to address in a preliminary manner some of these issuyses.
The Federal Republic of Germany is a country blessed with a relatively balanced , evenly distributed system of urban centers. When we compare its spatial structure with that of its neighbors-France, Belgium, the Netherlands, Austria-the absence of an over grown capital city as well as the presence of a network of fairly evenly distributed large, medium and small cities becomes highly visible. (It was probably not just by chance that
Christaller and Losch who-independent from one another-developed systems of spatial organization, were German). Many of the small and medium sized cities (in the following called SMCs) form the backbones of the system of central places, designated in the spatial development plans for the Federal Republic of Germany to play the role of development poles, that is to provide their inhabitants with "adequate" services and living standards (comp. Raumordnungsbericht, 1978 disurbanisation phase, and that not the hinterlands of these large cities but the SMCs would absorb the outflow of people from large agglomerations. This process was postulated to have resulted from a combination of existing agglomeration diseconomies in large cities, and of agglomeration economies in SMCs, attracting activities and people to the SMCs. In some of our own studies the thesis of global deconcentration (resulting from agglomeration diseconomies) and local concentration (i.e. concentration of activities leading to higher densities in SMCs as a result of agglomeration economies) could be formulated (Funck, Blum, 1981 Kowalski, 1983) . Empirical research by other authors also seemed to support this theoretical statement (comp. Hall, 1982) .
How will the advent of new technologies, the growing role of research and innovation oriented activities, as well as of cultural factors, influence this trend? Will they reinstate the advantages of large cities, as some scholars maintain, or will they lead to further spatial deconcentration to the advantage of hinterlands and of smaller centers by enabling people to communicate, to move in space, and to satisfy their non-material needs with more ease than in the past?
A satisfactory answer to this question is still beyond our reach at this stage. But we have attempted to gain at least some insights into the status and future opportunities of SMCs in West Germany by analyzing their performance in the field of innovative activities in new technologies and in the cultural field: if their performance does not lag too strongly behind that of large cities, and if we may concur with the view that the future opportunities of economic and social development actually do depend on these factors, then we may conclude that the SMCs will in fact have fair prospects for the future.
In this paper we review the scanty evidence available concerning the situation in SMCs. It must be stressed that very little data is available on the different aspects of innovation and cultural activities for West Germany as a whole and for West German cities of different size-classes in particular. Some studies on selected places can be found (e.g. Amberger, Bottcher, Funck, Keller, 1987) , also studies on specific aspects (see e.g. ISI,1984; Spehl, 1985) . But, no research and, consequently, no data on intra-enterprise innovation activities in the Federal Republic of Germany have been published so far. Also, only a very vague and preliminary picture of the possible formation of new jobs as a result of innovation in the field of communication technology can be drawn at this point (for a review of the available evidence see Funck, Kowalski, 1986) . A study of selected aspects of relationships between economy and culture for several large German cities provides an overview of available research on this subject (Hummel, Berger, 1988) .
II. Small and medium sized cities in West Germany: an outline of today's situation
In this paper we investigate 91 cities which form counties in themselves (kreisfreie Stadte). These cities have been grouped into three categories of, roughly, 30 cities each: -"small" cities from about 40 thd . to 100 thd. inhabitants, -"medium" sized cities of more than 100 thd . and up to 200 thd. inhabitants, and -"large" cities with a population of more than 200 thd.
There are some cities, especially in the heavily industrialized Ruhr region which do not belong to the group of county-cities, although their population would "entitle" them to it.
They have not been included in the sample, since some relevant data is gathered in the Federal Republic of Germany only for county-cities proper.
Moreover, the fact that a city is a county in the administrative sense, means by definition that such a city provides certain administrative functions which, as we know, are dependent on information and communica tion technology. Thus, it seems justified to focus our attention on this category of cities only. Table 1 shows that the development of population in the three city-size classes has been almost stable, although a slight shift towards the SMCs can be discerned. Unfortu nately, information on the Gross Domestic Product (GDP) on the city-level disaggregation is available for 1980 only, so that time changes in this variable cannot be observed.
From Table 2 it can be seen, however, that the share of SMCs in the creation of the GDP is less than their population share. In large cities the GDP per capita is, consequently, consider ably higher than in smaller centers. This does not mean that the efficiency of production factors is higher in large cities.
Their share in the spatial distribution of capital and labor (for fixed assets see Table 3 and for labor the first two rows of Table 4 ) is higher than their share in GDP. On the whole, however, it should be noted that SMCs in Germany produce almost half the GDP and employ almost half of the fixed assets in the Federal Republic of Germany's city-system a-a large proportion as compared with France, the Netherlands, the United Kingdom and other countries. Interestingly, the share of SMCs in the employment of labor is much lower (see Table   4 ) than their share in fixed assets: which means that capital intensity is relatively low. This is not a result of service-orientation (see row 3 of Table 4 ). In fact, the share of SMCs in service employment is lower than their share in total employment (see row 4, Table 4 ). This, probably, means that the higher fixed capital-to-labor ratio in large cities is the result of a different sectoral composition of both service and manufacturing employ ment in cities of different sizes. Thus, on the whole, it seems that SMCs are economically more efficient than large Table 4 . Source: Statistisches Jahrbuch deutscher Gemeinden.
cities, and have, in recent years, attracted more productive factors than large cities (see Table 5 ): The rate of formation of new work-places is higher in SMCs. We should , however, bear in mind that in spite of the SMC-economies being more productive than those of large cities, the GDP per capita is lower in SMCs. This may be a result of the higher number of dependent persons per person employed (larger family size, less single person households) in these cities. Although their economies perform rather well, the SMCs face disproportionately high unemployment levels (last row, Table 4 ), much higher than their share in employment total. One possible explanation of this fact lies in the intra-company spatial structure: multiloca tion companies tend to place in SMCs routine rather than management-oriented work places; thus they are more sensitive to the business cycle and to economic re-structuring than larger centers.
What is the status and standing of SMCs in Germany with respect to non-economic spheres of human activities? It is well-known that there is much "going on" in these cities culturally, scientifically etc. "Local" Germany is not a cultural desert.
But if we look at the comparable data on this field, scanty as they may be, it seems that the SMCs have less than their due share in this respect. In Table 6 we provide, first, the number of beds in hotels, pensions and private homes available to visitors and tourists. These figures give some insight into the status of cities with regard to the exchange of information. The share of SMCs is lower than their population share. Even much more pronounced is the predominance of large cities in the spending for cultural purposes (row 2, Table 6 ). True Table 6 .
enough, in smaller places people will also make music and produce theater plays at schools, cultural centers etc., but, obviously, a disproportionate share of money for cultural activ ities is being spent in the large agglomerations. This infrastructural weakness of smaller places in the field of cultural activities is shown in Tables 7 and 8 . In Table 7 the advantage of large cities with respect to cultural expenditures per capita (and as a consequence of course also in absolute levels) is well documented.
The category of city-states (West-Berlin, Hamburg, Bremen), i.e. large
German cities forming federal states of their own, should be noted. Table 8 provides information on the situation of cities of different sizes with respect to the existence of theaters and orchestras. Again the better position of large cities can be clearly detected. The same is true in the case of research.
Although some universities, research institutes and company labs are located in SMCs, on the whole the share of the large cities is much higher than their share of population (see Funck, Kowalski, 1984) .
In order to broaden the picture of the status of SMCs in the German city-system let us now turn to some differences between the North and the South of the country. For the purpose of this paper we define the South, very narrowly, as the states of Baden-Wurttem berg and Bavaria. The whole rest of the country is considered to constitute the North. Routinely one assumes that the South is more dynamic, records higher development rates and that this will continue in the future. Unfortunately, as before, our data base for 91 county-cities permits comparisons to a very limited extent only. In Table 9 we provide, first, some information for all city-size categories grouped into Southern and Northern. It can be seen that cities in the North have lost in their popula tion share against the South between 1980 and 1984. But, and this tends to be forgotten in the regional-policy discussions in the Federal Republic of Germany, the cities in the North still record higher per capita incomes than cities in the South. This is caused first by the fact that there are more large cities in the North than in the South (and, as mentioned above, large cities provide higher incomes per capita) and second, by high wage levels in the traditional manufacturing and mining industries located in the North (and West).
Is it possible to detect any differences in the situation of SMCs located in the South and in the North?
Some relevant data are provided in Table 10 . Small cities both, in the South and in the North, gain in their population share, medium cities gain also in the South, but lose in the North. Income per capita is much higher in small cities in the South than in the North, the opposite is true for medium cities. No sufficient comparable information on the structure of economic activities for our 91-city sample is available to venture an explanation of these tendencies. Summing up, we can conclude that the SMCs perform economically at least as well as Table 9 . connected with the intensities of innovation-oriented activities conducted, then it is impor tant to inquire into the levels of such activities in the different categories of cities (on the role of innovation activities and information technology in the evolution of cities and city systems see . Only cities which will manage to attract work-places based on new technologies will be able to keep pace with the rapidly changing national and world economies.
The greatest problem to an inquiry into the situation of SMCs in this respect is posed, as can be expected, by the lack of well-defined, relevant comparable data reflecting innovation-oriented activities.
Research in this field is relatively new in Germany and it will last another number of years until comprehensive databanks will be available. Admittedly, this indicator may reflect not so much innovative activities of enterprises as such, but rather the skills of managements in tapping public support channels, but both may go hand in hand in this case.
The second indicator which we were able to disaggregate for all the county-cities relates to patent applications by private persons and businesses to the Patent Office in Munich between 1981 and 1985. This is, of course, also a rather biased indicator of innovative activities: First of all, not all inventions will become innovations. Second, the granting of a patent right is more relevant as an indicator of the economic relevance of an idea than the application. However, at this stage we know nothing about the spatial distribution of patent grantings resulting from applications. Also, due to lack of data we are unable to analyze the sectoral and size distribution of the firms in question. Thus, we simply assume that, on the average, locations wherefrom many patent applications origi nate are more research and innovation oriented than others. The patent-application indicator is supposed to supplement the information on innovation densities.
Finally we look at the total spending per county-city on research personnel in those firms which form the basis for the computation of the innovation densities indicator. We assume that this information conveys an additional indicator of the scale of research efforts in small and medium sized enterprises, a research that, in principle, should lead to invention and innovation. Table 11 shows the three indicators for the whole 91-city sample. We can see that size does indeed play a positive role in innovation densities: the large cities record considerably higher levels than the smaller ones. Regarding patent applications, however, medium sized cities perform much better than large ones which, in turn, out-perform the small cities. One possible explanation for the superiority of large cities with respect to innovation densities is that small and medium sized firms in large cities are, mentally and physically, "closer" to the federal government agencies, are more aware of the innovation support programs than their counterparts in other places. But, as we see from the distribution of patent applications, this does not necessarily result in more output, if we consider patent applications to be indicative of the output of research and innovation activities.
Small and medium sized cities execute higher spending for research personnel than their employment and GDP shares would suggest. Thus, the overall impression is that the small and medium sized cities do not perform too badly in the innovation landscape of West Germany.
Just to illustrate the possible extremes in the range of our indicators, in Table 12 we show two areas in Germany which are at the bottom with respect to innovation densities and patent applications. The areas in question are the border area to the German Democratic Republic and the coastal region formed by the three rural counties on the Baltic and North seas (Nordfriesland, Dithmarschen, Schleswig-Flensburg). In contrast, the highest levels among all counties in Germany are recorded in the city of Stuttgart with Table 11 . respect to patent applications (392,86 per 100 thd. inhabitants) and in the Stuttgart hinter land (Stuttgart Land) for innovation densities (25, 2).
The differences between cities in the North and in the South are provided in Tables 13  and 14 . We can see that the South leads clearly against the North, especially with respect to patent applications and to small cities (regarding the last row of Table 13 note that the share of cities in the South is also much lower in population, employment and GDP). If we look at SMCs in the South and in the North we conclude that it must have been the large cities in the South which are responsible for the above-average levels in innovation indicators, since the SMCs do not perform too well. But, even though the indicator levels are rather low, the small cities in the South out-perform those in the North while for the medium sized cities this tendency is reversed.
IV. Conclusions
Small and medium sized cities seem to be directed towards a strong role in the economic-technological development in the Federal Republic of Germany, which coincides with and is-probably-partly a result of their historic position and performance: Never in the long history of the German Empire nor in the short history of the Federal Republic of Germany has a center existed as dominant in political, economic and technological impor tance as Paris, London, Copenhagen, Vienna, or Warsaw in other European countries. The new centers of innovation in information technology-Munich, Stuttgart, Cologne, Berlin, Karlsruhe-are different from the major trade and service centers-Hamburg, Frankfurt, Dusseldorf-, from the centers of traditional manufacturing industries-Essen, Duisburg, Dortmund, Sarrebruck-, and from the center of political power: Bonn.
This tendency toward decentralization is strongly supported by regional economic policy efforts which are based on the principle of spatial equity which, in the Federal Republic of Germany, holds constitutional rank, and by the dominant role of local authority with regard to spatial planning.
Research activities basic to technological development have, in the past, been and will continue to be concentrated in the big centers, where the research institutions, and the head offices of large companies are located for reasons of tradition, access to traffic and communications networks, and labor market variety. To an increasing degree, though, the next level of technological development: applied research, and market-relevant inno vation, has moved to the urban hinterlands and medium sized and smaller centers as, with almost unrestricted access to world-wide information systems, the time-lag between information production and spatial availability of information diminishes and, even, tends to disappear completely. Interestingly, under these conditions, personal relationships, person-to-person contact, personal reliability and trust, become increasingly important (see Amberger, Bottcher, Funck, Keller, 1987) in the formation of a personality-based problem-specific information network. And in this regard, medium sized and smaller centers form a far better adapted base than large cities. If smaller cities make a conscious effort to improve their cultural base their attraction as locations for highly qualified professionals will certainly be high.
Thus, the prospects of medium sized and small centers seem rather bright in the high technology era. The main losers seem to be the old industrial centers, and the peripheral areas. Thus, a new center-periphery discrepancy is emerging which calls for a second round in technology policies.
But that is a story of its own (see Funck, 1988 ).
